. References for the marine specific papers that incorporated climate change adaptation in MPA design or management presented in Fig. 1 . Table S2 . Google scholar search term results for April 2019. Table S3 . Examples where climate change adaptation has been implemented in the design or management of an MPA. References Supplementary Materials Section S1. Methods for review of climate change adaptation in MPAs
We reviewed the literature to examine how climate change adaptation has been incorporated into the design and management of marine protected areas (MPA). Google Scholar was searched using the search terms in Table S2 in April 2019. Articles were first screened for inclusion based on their title containing the keywords or similar. During each stage of screening, papers that referred to protected areas in general, or protected areas in marine, terrestrial, or other habitats were retained. We also retained any grey literature report that was found (e.g., NGO report, government report) but did not actively search any NGO or government site. Next, the abstract of articles with titles that included the keywords or similar terms were then screened for inclusion. Articles with abstracts that contained keywords or similar were then downloaded for screening of the entire article. The reference list of downloaded papers was also used to identify any papers that were missed in the initial literature search. In total, 524 papers were downloaded, 175 of these were determined to not be relevant after further screening, and 98 were found to be marine specific.
The marine specific papers were then sorted into three categories. The first category was for papers that provide a theoretical discussion of climate change adaptation in MPAs, MPA networks, marine reserves, or other designations of a protected area in the marine environment, all included in the term MPA hereafter. Papers in this category include subject matter reviews, general planning frameworks, and theoretical statements on how climate change adaptation could be incorporated into MPA design or management (e.g., increase connectivity, protect climate refugia). Papers in the second category provide a practical example of how climate change adaptation can be incorporated into MPA design and most included a spatial prioritization component with software such as Marxan. The third category was for articles that describe on the ground implementation of an existing or new MPA that explicitly considered climate change adaptation in its design or management plan.
Results
Of the 98 downloaded marine specific papers, 63 discussed climate change adaption strategies (category 1) (6, 7, 17, 18, 30, 38, 43, 50, , 29 gave practical examples of how climate change adaptation can be incorporated (category 2) (22, 23, 40, , and 6 had on the ground implementation of climate change adaptation in an MPA (category 3; Figure 1 ; table S1) (15, 16, (161) (162) (163) (164) . The examples that considered climate change adaptation in the design phase did so with general rules of thumb for increasing climate change resilience (6, 18) and are geographically clustered in and around the Coral Triangle (Table S3 ). Only one example was found for where climate change was considered in the management plan, and one for objectives (Table S3 ). (6, 7, 18, 84-92, 30, 93-102, 38, 103-112, 45, 17, 113-121, 50, 122-131, 80, 132-134, 81-83) (22, 23, 142-151, 39, 152-160, 135-141) (15, 16, 161-164) 
Temperature variability and emergence within MPAs
Information regarding the spatial distribution of all marine protected areas (MPAs) was assessed using the World Database on Protected Areas (WDPA) spatial shapefile (168). Since the resolution of the temperature and exposure observations was coarse (1°) relative to the size of many MPAs, temperature fields were related to MPAs in a two-step process. Firstly, the global 1° grid was overlaid on a spatial shapefile of MPAs to identify cells that were within the boundaries of MPA. Next, for all MPAs that did not have any overlaid cells, we identified the grid cell centroid that was geographically nearest, according to the great circle distance, to that MPA centroid. Through this process, each individual MPA was assigned at least one 1° grid cell, with the larger MPAs being assigned more.
